Effect of β-cyclodextrin derivatives on the diosgenin absorption in Caco-2 cell monolayer and rats.
Orally administrated diosgenin, a steroidal saponin found in the roots of Dioscorea villosa, improves reduced skin thickness in ovariectomized mice, and plays an important role in the treatment of hyperlipidemia. Diosgenin has been noticed as an active element in cosmeceutical and dietary supplements. We have already elucidated that the absolute oral bioavailability of diosgenin is very low; however, a high skin distribution of diosgenin was also observed. The aim of the present study was to examine and compare the effects of β-cyclodextrin (β-CD) and 3 kinds of its derivatives such as hydroxypropyl β-CD on the diosgenin permeability using a Caco-2 model and rat jejunal perfusion. These derivatives of β-CD greatly improved the low solubility of diosgenin. No significant increase was observed in the lactate dehydrogenase leakage from Caco-2 cell, while a slight decrease was found on the transepithelial electrical resistance by diosgenin and β-CD derivatives. However, β-CD derivatives, especially hydroxyethyl β-CD and hydroxypropyl β-CD, markedly enhanced diosgenin permeability across the Caco-2 monolayer and rat jejunum. The bioavailability of diosgenin in the presence of β-CD derivatives were about 4 to 11 fold higher than diosgenin suspension. The mechanisms of these enhancement effects may be due to improvements in solubility and tight junction opening.